The volatile oil of the leaves of Pogostemon heyneanus Benth. (Lamiaceae) was analyzed by GC and GC-MS. Twenty-six components representing 96.0% of the oil were identified. The major components of the oil were acetophenone (51.0%), β-pinene (5.3%), (E)-nerolidol (5.4%), and patchouli alcohol (14.0%). Comparison of the compositions of the oils of P. heyneanus and P. cablin (Blanco) Benth. (Patchouli oil) showed wide variation between them. Though 13 sesquiterpenes and oxygenated sesquiterpenes were detected in both oils, their concentrations in the oils differed widely. Acetophenone, benzoyl acetone and (E)-nerolidol present in the oil of P. heyneanus were not detected in patchouli oil.
Pogostemon Desf. (Lamiaceae) is an aromatic genus, globally represented by 97 species and in India, it has 54 species [1] . P. heyneanus Benth., otherwise called 'Indian Patchouli', is reported to occur in India, Indonesia, Malaysia and Sri Lanka [2, 3] . However, it is believed to be indigenous to southern India and Sri Lanka [3] . The plant is a strongly aromatic, sparsely pubescent shrub which grows wild in moist, partially shady places in semi-evergreen and evergreen forests. Several years ago, this species was cultivated in a limited area in Java and the essential oil was distilled. Hence, it is also known as 'Java patchouli'. As the odor of the oil was quite different from that of true patchouli oil i.e. P. cablin oil, the production of the oil was discontinued [4] .
While there are several reports on the composition of the essential oil of patchouli i.e. P. cablin [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] , there are only three records of the composition of the oil of P. heyneanus [17] [18] [19] . Venturella [17] investigated the essential oil of P. heyneanus var. patchouli Pellet. grown in the Palermo Botanical Garden and reported β-pinene, limonene, borneol, β-patchoulene, α-guaiene, norpatchoulenol and patchoulol as the major components of the oil. Maia and Andrade [18] reported that the oil of P. heyneanus from the Amazon contained, as its major constituents, patchouli alcohol, α-guaiene, aromadendrene and δ-guaiene (α-bulnesene). Recently, Souza-Filho et al [19] analyzed the essential oil of P. heyneanus and reported patchuoli alcohol, α-bulnesene, α-guaiene, seychellene, α-patchoulene as the principal components. We have analyzed by GC and GC-MS, the essential oils of P. heyneanus collected from the Courtallum hills of the southern Western Ghats in Tamil Nadu, India and true patchouli (P. cablin), which was procured from the Central Institute of Medicinal and Aromatic Plants, Resource Centre, Bangalore. The compositions of these two oils are compared in this paper.
Hydrodistillation of the dried leaves of P. heyneanus yielded 0.8% of a yellow colored essential oil. GC analysis showed more than fifty peaks. GC-MS analysis and GC retention indices of the peaks enabled the identification of 26 components representing 96.0% of the oil. The identified compounds are listed in Table 1 NPC Natural Product Communications and aliphatic compounds (0.2%). As P. heyneanus is often confused with P. cablin and is often referred to as Indian or Java patchouli, the composition of the oil of P. heyneanus was compared with that of patchouli oil. The major components of patchouli oil are α-guaiene, seychellene, α-patchoulene, α-bulnesene and patchouli alcohol. The minor components, such as norpatchoulenol, nortetrapatchoulol and α-cedrenal, and the main component patchouli alcohol were reported to be responsible for the characteristic odor of patchouli oil [13] . Though some constituents, mainly sesquiterpenes and oxygenated sesquiterpenes, were found in both the oils, there are considerable and significant differences between the two oils. The compounds, namely, acetophenone, benzoyl acetone and (E)-nerolidol, found in the essential oil of P. heyneanus were not detected in that of P. cablin. Patchouli oil contained higher amounts of patchouli alcohol, α-guaiene, seychellene, α-patchoulene, aciphyllene, α-bulnesene, caryophyllene oxide and pogostol than the oil of P. heyneanus. The compounds, namely, cycloseychellene, δ-patchoulene, norpatchoulenol, nortetrapatchoulol, patchoulenone, (E,E)-farnesol and pogostone found in patchouli oil were not detected in the oil of P. heyneanus. Patchouli oil has a pleasant and lasting aroma, whereas that of P. heyneanus has a strong pungent odor. Thus, the oil of P. heyneanus is quite different from patchouli oil in composition and odor.
The oil of P. heyneanus in the present study is quite different in composition from that of the earlier studies. Venturella [17] reported the essential oil composition of P. heyneanus var. patchouli, but this name is synonymous with P. cablin, as mentioned in Flora Malesiana [3] . Hence, the species investigated by Venturella was the true patchouli plant and not P. heyneanus. Although several compounds reported in the oil of this plant were also present in the oil of P. cablin, a high concentration of monoterpenes, and a low concentration of the sesquiterpenes, α-bulnesene and patchouli alcohol showed that the composition of this oil was somewhat abnormal. Another noteworthy feature was the presence of a high concentration of norpatchoulenol (9.0%).
The composition of the oil of P. heyneanus from the Amazon was similar to that of patchouli oil, with large amounts of patchouli alcohol, α-guaiene, aromadendrene and δ-guaiene. Aromadendrene is, however, not reported to be a constituent of patchouli oil. Furthermore, the wild occurrence of P. heyneanus in the Amazon has not been reported and the species investigated by Maia and Andrade [18] may be P. cablin, as they mentioned it as patchouli plant. Souza-Filho et al [19] analyzed the essential oil of P. heyneanus from Brazil and the composition of this oil was similar to that of the oil of P. cablin. Furthermore, the Brazilian vernacular name 'oriza', given to P. heyneanus in this study, actually refers to P. cablin [20] . Hence the Pogostemon species investigated by Souza-Filho et al [19] may have been P. cablin. Thus, the composition of the oil of P. heyneanus in the present study is quite different from the earlier reports. Trifolium repens L. [23] , Elsholzia ciliata (Thunb.) Hyl. [24] , Garcinia dulcis Kurz. [25] , Rhodiola rosea L. [26] and in a few Hypericum species [27, 28] .
Of the 97 species in the genus Pogostemon distributed throughout the world, so far, P. cablin is the only species commercially exploited and cultivated for producing patchouli oil, which is widely used in perfumery. Recently, the essential oils of two other Pogostemon species namely, P. benghalensis (P. plectranthoides) [29] and P. travancoricus [30] were investigated and these oils were found to be rich in sesquiterpenes and oxygenated sesquiterpenes. However, the oil of P. heyneanus is unique in having as its main constituent acetophenone, which was not reported in the oils of the above mentioned Pogostemon species.
Experimental
Plant material: Leaf material of P. heyneanus was collected from Courtallum hills, Tirunelveli district, Tamil Nadu, India. The voucher specimens (R. 
Extraction of oil:
The leaf sample of P. heyneanus, after drying in the shade for 2 weeks, was hydrodistilled in a Clevenger type apparatus for 8 h. The pale yellow oil was collected, dried over anhydrous sodium sulfate and stored in a refrigerator. The oil content was 0.8% (dry weight basis). The true patchouli oil was procured from the Central Institute of Medicinal and Aromatic Plants, Resource Centre, Bangalore.
Analysis of oil:
GC analysis of the essential oil samples was carried out on a Shimadzu GC-2014 Gas Chromatograph using a non-polar, OV-5 column (30 m x 0.25 mm x 0.25 µm film thickness, coated with 5% diphenyl -95% dimethyl polysiloxane). Helium was used as carrier gas at a linear velocity of 30 cm/sec. and a pressure of 93.6 kPa. The flow rate was 1 mL/min. Temperature programme: 60 0 C -240 0 C at the rate of 3 0 C/min. Samples of 1 µL dissolved in n-hexane were injected. Split ratio used was 1:60. A Shimadzu GC-MS (17A / QP5050) was used, fitted with a CP-Sil 5 CB column (30 m x 0.25 mm x 1 µm film thickness coated with 100% dimethyl polysiloxane). Helium was used as carrier gas at a linear velocity of 45 cm/sec. and a pressure of 64.5 kPa. The flow rate was 1 mL/min. Temperature programme: 60 0 C -250 0 C at the rate of 5 0 C/min. Samples of 1 µL dissolved in n-hexane were injected. Split ratio used was 1:60. MS were recorded at 70eV with a mass range of m/z 40-500. Identification of the components was achieved by comparison of the retention indices (RI) of the GC peaks with those of compounds reported in the literature [6, 31, 32] and by comparison of the MS of the peaks with those of compounds reported in the literature [9, 31, 32] . Peak area percentages were obtained from GC-FID responses without the use of an internal standard of correction factors.
